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“ ABSTRACT: X-ray, thermal and microscopic examination of the Ti-Fe- |" 
. Cr system was conducted to explain the effect of TiFe., and TiCr, on 
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the ternary phase (gamma-phase) Ti(SrFe). of interchangeable com- 
position in which the isomorphic Cr and fe replace one another. The 
. equilibrium diagram of the system was constructed (fig. 2). The 
amma-phase is crystallized exclusively up to 60 wt.% Cr; in the ' 

0-65 wt.% Cr range a small amount of a second solid phase, the 
beta-phase, is also formed. Annealing at 550 and 800C has little 
effect of the microstructure of the alloys; annealing at 1000C 

- breaks down a large amount of the beta-phase. X-ray study of a 

- series of Ti-Cr-Fe alloys annealed for 1000 hours at 450C shows - 

‘that the Ti(CrFe), phase with the MgZn, type structure is also formed 
by the breakdown of the solid solution$ based on beta-titaniun. a Je 
Thus, iron stabilized the hexagonal modification of TiCr,. Melts 
containing less than 8.5% Fe undergo polymorphic transition of the 
Ti(CrFe), phase at temperatures below 1220C. At all Fe concentra- 

'. tions ab6ve 8.5% the hexagonal structure of Ti(Cr¥fe), is stable at 
room temperature. Orig. art. has: 3 figures. 
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\ ABSTRACT? Sixty-nine alloys of the Ti-Al-(Mo:V @ 1:1) system with { 
‘an Al + Mo + V content of up to 502% were levitation melted in an at- i 
; mosphere of purified helium from Lodide titanium, 99.99% pure alumi~ : 
tnum, 99.9% pure molybdenum, and 99.3% pure vanadiun, and studied ay 
by microscopic, x-ray diffraction, and dilatometric analysis, and ' ¥ 
| by measurement of the hardness and electrical resistivity. Alloys Boke 

lwere investigated in the as~cast condition and also after heat treate 

ment. Isothermal sections of the Ti-Al=(MosV = 1:1) system, plotted : 
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TOPIC TAGS: titanium, aluminum, oxygen, alloy phase diagram, metal physical property 


| ABSTRACT: The phase relationships and some physical properties of the phases, @.g., 
‘microhardness, thermal emf, microstructure, electrical resistance and Hall constants, 


were determined for the quasi-binary system Ti - A1,0, belonging to the ternary systen 
Ti--Al--0, 


The investigation supplements earlier results of I. I. Kornilov and ¥. ¥. | 
Glazova (Issledovaniye diagrammy sostoyaniya i nekotorykh svoystv splavov sisteny 
titan-kislorod - Sb HMetallovedeniye titana Izd-vo Nauka, 1964). The experimental 
results are presented graphically (see Fig. 1). Alloying titanium with 5 at. % oxygen 
considerably increases the stability of titanium toward oxidation, which is associated 
with a change in the electrical conduction. mechanism from hole to electronic conduc- 
tion. The introduction of aluminum into the alloy considerably increases the thermal 
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splavov, 6th, Novyye issledovaniya titanovykh splavov (New research on titanium 
alloys); trudy soveshchaniya, Moscow, Izd-vo Nauka, 1965, 30-36 


TOPIC TAGS: titaniun, aluminum, tin, zirconium, alloy phase diagram, ternary alloy 


ABSTRACT: The phase diagram of tho quasi-ternary system Ti3A1 - Ti3Sn ~ Zr was 
determined, The system wags prepared after the method of A. A. Fogel! (Izv. AN SSSR, 
OTN, Metallurgiya i toplivo, 1959, No. 2, 24). The microstructure of the various 
alloys formed by the system was studied, and the specific electrical resistance of | 
the alloy was determined, Photographs of polished sections of the alloys are ' 
presented. On the basis of the experimental results a phase diagram for the system 
was constructed (see Fig. 1)¢ 
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alloys);.trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 48-55 


TOPIC TAGS: titanium, aluminum, alloy phase diagram, titanium alloy, binary alloy, 
lattice parameter 
ABSTRACT: The phase diagram of the binary system Ti-Al (containing up to 30% Al) was 
determined. The diagram was constructed on the basis of thermal, microstructural, — 

| dilatometrical, and x-ray analysis. In addition, the specific electrical resistance 

and hardness of the alloy specimens were determined. The investigation supplements — 

earlier work of N. V. Grum-Grzhimaylo, I. I. Kornilov, Ye. H. Pyleyeva, and M. A. 

Volkova, (Dokl. AN SSSR, 1961, 137, No. 3, 599). The experimental results are 

summarized in graphs and tables (see Fig. 1) and compared to earlier literature data. 

A rearrangement takes place in the alloys in the temperature region from 882 to 1250. 

These temperatures correspond to a trensition from a hexagonal close-packed structure 
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Fig. 2. Dependence of the lattice parameter of the alloy composition . 
of the system Ti--Al annealed at 950C (a), 700C (b), and 550C (a). 
Orig. art. has: 1 table and 6 figures. 
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alloye); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 56-60 


TOPIC TAGS: titanium, aluminum, titanium alloy, heat of solution, heat of formation, - oF ea 
hardness , solid solution ae 


ABSTRACT: The integral heat of solution, the standard heat of toy tt and the 

hardness of alloys formed in, the system Ti--Al in the “%-solid solution region were 

determined. The enthalpies\ are determined by measuring the appropriate heats of 

solution in 1% hydrofluoric acid. A schematic of the calorimeter is presented, as are z 

the experimental results in graphs and tables (see Fig. 1). It was found that the i rr 

minimum in integral heat of solution vs composition curve corresponded to the minimum ; 

hardness in the hardness vs composition curve and to the composition of the compound :. 
i Ti,A1. The experimental results are in good agreement with those of 0. Kubaschewski - eee 
-P and W. Dench (Acta metallurgey, 1955, 3, No. 4). The standard heat of formation at 25¢; (am 
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ABSTRACT: The microstgucture and hardness of the alloys as a function of composition 

and tha phase diagrams\ £ the systema Ti--Fe and Ti--Cr--Fe were studied. The experi- 
mental results supplement an earlier investigation of N. G. Boriskina ond I. I. : ; 
Korniloy, (Izv. AN SSSR, OTN, Metallurgiya i toplivo, 1960, No. 1, 50) The experi~ = 
mental results are presented in graphs ani tables (see Figs. 1 and 2) je The micro- a 
structural results are in good agreement ‘sith the hardness measurements. The decrease) rear 
in the 7% ~ phase is due to a peritectic reaction or decomposition with the formation 

of ae , eRe UE Tife. 
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| AUTHORS: Kornilev, Ze I. (Doctor of chemical gciences,y Professor) $ Volkova, He Act. 
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ORG: none | aon fief 
TITLE: Investigation of ‘the alloys of the ternary systen Tie-AL--V_ 
Yo wl vw , 
SOURCE: Sovashchaniye po motallokhimii, metallovedeniyu i primeneniyu titana 1 yego 
splavov, 6th. Novyye issledovaniya tibanovykh splavov (Hew research on titanium 
alloys); trudy goveshchaniva.e Moscow, Izd-vo Nauka, 1965, 92-97 


TOPIC TAGS: titanium, aluminum, vanadium, alloy phase diagram , ternary alloy; 
hardness ee 

ABSTRACT: ‘The alloys of the system Ti-Al-V were studied. The experimental results | 
supplement an earlier anvosbigation by T, 1. Kornilov, Yo. N. Fylayeva, M. A. Volkovay 
p. I. Kripyakevich, and V. Ya. ‘Markiv (Hasboyashchiy sbornik, str. lf). The 
experiments were carried out with bibanium iodide (99.7%, Bi), AVOOO ‘aluminum (99.99%) 
and carbothermal vanadium (99.5% V). The phase diagrams! of the systom and the micro~ | 
structure, hardness, and electrical resistance of the alloys were determined. | 
Experimental results are presented graphically (see Figs 1). The minimun hardness 

and electrical resistance of alloys containing 15--166 Al and an AL/V ratio of 3:1 | 
are due to tha formation of a solid solution on the basis of the compound TigAl in the|-— 


ternary system. 
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TITLE: Titanium end its elloys for large-scale chemistry 


SOURCE: Soveshche 
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ego Splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanium 
alloys); trudy soveshchaniya, Moscow, Izd-vo Nauka, 1965, 102-109 

CHEMICAL PLAT EQUIPMEWT, PIPE 3 
TOPIC TAGS: ,titanium, titanium alloy, corrosion resistance, corrosion rasistant 
alloy, heat exchanger, corrosion resistant metal / VT titanium, OT4-1 titanium 


aes AT2 titaniun alloy, AT3 titanium alloy, AT4 titanium alloy, AT6 titanium 
alloy 


re at pees 


ABSTRACT: Examples are given of the use of titanium and its alloys in recent years 
on the basis of research and design work of varicus organizations. The Scientific 
Research Institute of Chemical Machine Construction (Nauchno-issledovatel 'skiy 
institut khimichaskogo mashinostroyeniya) bulit one of the first containers of OT4-1 
titanium alloy and also welded pipe of VIl titanium for operation in a mediun q 
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containing Ig80, y (NH, 990,, acid resin, hydrogen, benzene hydrocarbons, ammonia, vy 


hydrogen sulfide, etc, et temperatures of 60-~700, Heat-exchange and filtering A 
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apparatus have also been made with VTl titanium. Titanium inserts for lining stool 
chemical apparatus have beon created, AT2 nium alloy is designed for cryogenic 
devices to liquid-helium temperatures; AT3 tifanium alloy is designed for operation 
in a sulfuric acid medium at 300~--350C mien! Uvasaen: Alloy AT4 id used for Aom~ 
pressor machines, and alloy AT6 {4 used for autoclaves, The now cérrosion~ 
resistant alloys required now and in the future are outlined. Origs 
figures and 1 teble. 
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TITLE: Heat resistance of AT3 titanium alloy after standard heat a - 
treatment and after mechanothermal heat treatment - a 


SOURCE: Soveshchaniye po metallokhimii, metallovedentyu 1 primenentyy| -. 

titana 4 yego splavov, 6th. Novyye {asledovaniya titanovykh splavov — -. 
. (New research on titanium. alloys); trudy goveshchaniya. Moscow, Izd-vo| | 
Nauka, 1965, 221-228. : aa) 


TOPIC TAGS: titaniun, titanium alloy, aluminum containing alloy, |... ig 
chromium containing alloy, heat resistant alloy, alloy heat treatment, evr > 
mechanothermal treatment, alloy creep resistance, alloy rupture eo vent tc 
strength / AT3 alloy & : 


ABSTRACT: The heat resistance of AT3 titanium alloy (2.7% Al, 0.6% Cr,|— : 
0.3% Fe, 0.36% Si, 0.01% 5) has begn tested at 350 and 500C, After 
atandard heat ‘treatment (annaaling at 880C followed by air cooling) the} 
atructure of the alloy constated of the a-phasa and traces of the fee 
8-phase. ‘The creep rate at 350C changed relatively little with a [eer 
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change in stress. The 10,000 hr rupture Jveastn eae 56 kg/mm?, deseo, | _ i 
about 90Z of the tensile strength. Prolonged service at 350C affects | — a. 
in 


neither the structure nor the properties of the alloy. For instance, 
the elongation dropped from the initial 15% to 13% after 5454 and 5215 
hr teats under a respective stress of 15 and 37 kg /mm2, The high rup- 
ture strength, structural stability, high oxidation resistance, and 
highiductility make AT3 alloy a promising structural material for pro- 
longed operation at 350~*450C. At 500C, however, the alloy softens = 
rapidly. The 500 hr rupture strength was only 22 kg/mm?. Microscopic 
examination showed that the softening of AT3 alloy at 500C was due to 
precipitation of TisSi3 compound (the y-phase) from the solid solution 
along the active slip planes. Four cycles of mechanothermal treatment 
(24 he at 500C under a stress of-12 kg/mm? followed by 24 hr without 
stress at the same temperature) prolonged the second creep stage at 
500C by nearly five times and more than doubled the rupture life. In 
alloy subjected to MTT and subsequent creep tests, the precipitated 
y-phase particles were more uniformly distributed over the grain 
volume. Orig. art. has: 6 figures and 2 tables. {H#S]j 
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TITLE: Some mechanical and physical properties of alloys of the systen Ti--Cr=-Fe — 3 


;| SOURCE: _Soveshchaniye po metallokhiaii, metallovedeniyu u i primeneniyu titans i yego 
| splavov, 6th. Novyye issledovaniya titanivykh splavov (New research on titaniua ~~ 
>)~alloys); trudy soveshchaniya. Moscow, Ind-vo Mauka, 1965, 229-237 


TOPIC TAGS: elestic modulus, titanium containing y, chromium containing, alloy, 
iron containing alloy, rated phoaicah proerty ; Spy Leal pre 


ABSTRACT: A continuation of earlier stuilies by N. G. Boriskina and I. I. Kornilov. 
(Sb. Titan 4 yego splavy, vyp. X. Isd-vo JIN SSSR, 1963, pe 300) is presented, in which 
the properties of the alloy system Ti--CreoFe are investigated. Alloys oo 
with 3:1, 1:1, and 1:3 iron-to-chroaium content ratio with combined iron and; 
chromium content ranging from 1 to 12.5%. Base materials were titanius 1600 (99.8% 
“TL and 0.06% 0g), electrolytic iron (99.9% Fe and 0.026% C), end chromium (99.9% Cr 
and 0.02% 09). Tests were performed to measure the strength Limit and relative 
elongation properties, the characteristizs of specimen microstructure, thermal. 
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-stability, strain versus time re. ships, and electrical comductivity of the val ae 
alloys. The mechanical des‘of titaniua-rich alloys are, after alloy : 
at 10000, 750C, and curing at 1008, a function of the content and phase structure ar. 
of the alloys. Both the alloy content and alloying process are specified for oe 
favorable strength and strain properties. Iron-chroaiua-titanium alloys can also 

be made for high thermal strength, but the thermal resistance varies significantly =|. 
with the alloying process. The resistivity is increased through the content of iron |. 
and chromium in a titanium-based alloy. ‘The phase structure is also found to 

control the modulus of normal elasticity of the alloys. Orig. art. has: & figures. 
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are pas The effect of thermal processing on. the mechanical properties of type AT2 
alloys 


SOURCE: _Soveshchaniye po metallokhimii, me tallovedeniyu i primeneniyu titana i yego ; 
8 6th. Novyye issledovaniya titanovykh splavov Gow research on titanfum ~~~} 
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 238-242 


saa titanium, titanium alloy, tempering, thermal treatment J AT2 titaniun 
ABSTRACT: The results are given se studies of the effect of Ahermal processing on the 
mechanical properties of type AT2 alloys. Several componitidys were investigated, 
which displayed high plastic and shock-resistance properties! at room and{at low (-196 
and -293C) temperatures. These alloys were given the designations AT2~1, AT2-2, and 
AT2-3,\'and were produced in shgets in industrial conditions. Measurements were made o 
the dependence of the resistivity of these compositions on the testing temperature (see 
Fig. 1). Thermal processing|Was bounded in the temperature range 500--1000C. The 
thermal process included: 1) heating at the prescribed temperature for 30 minutes; 2) 
60-minute air-cooling, and 3) 60-minute oven cooling. The mechanical properties of the’ 


UPC: 669.295.001. 
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Fig. 1. The dependence of the 
resistivity on the testing 
temperature of alloys AT2. 1 = 
AT2-13 2 = AT2-23 3 - AT2=3. 


} 

occurring with 
are related to the observed changes in the alloy oe a nermal treatment at 
wid thermal processing. Resomeente ath sea piss pevoesnilid ror alley 
500 to 600C with subsequent air oe se Sa ectiaal mechanical properties obtained 


2 5 00--600C processing for i 2 
ee eccommeniel Trocessing are summarized. Orig. art. hass 5 figur 
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| AUTHOR: Kornilov,.1..L..(Doctor of chem{cal sciences; Professor); Shakhova, Ke 1.3 J 
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5 Nuss, P. Av; Klimov, B. A.3-Budberg, P. 5.; Chernova, T. S.; zuykova, N. A. | 

: . ae ost 
ORG: | none fe Re fe Ab 
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| splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanfum ~~ | 7am 


alloys); rudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 243-246 


TOPIC TAGS: titanium, titanium alloy, aluminum containing alloy, zirconium contain- 
ing alloy, molybdenum containing alloy, alloy mechanical property, alloy. physical 


property /AT13 alloy’. eet 


’ ABSTRACT: On the basis of experimental data on titanium alloys gathered at the — c 
Laboratory of the Chemistry of Metallic Alloys of the Institute of Metallurgy im. -. |, . 
A. A. Baykov, a new, eifght-component, high-strength weldable titanium alloy ATI3 oy |e 
has been developed. The alloy liquidus and solidus temperatures were found to be,4, |--iRi 
1800 and 1675C, respectively. The alloy structure consists mainly of the a-phase | a oe 
with a very insignificant amount of the f-phase. The a*@ transformation occurs in 
the 1030-1050C range; no other transformation occurs inthe 100—1000C range. AC. 
room temperature, AT13 alloy has a_tensi.le strength of 127~129 kg/mm?, a yield . | 
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. strength of 126—125 kpg/nm?, an elongation of 4~—62, a reduction of area of 30—352, - 
an impact toughness of 3.kg*m/em?, and an HV hardness of 258 kg/mm2, In the annealed! . 
condition the alloy has an elasticity modulus of 13,600 kg/mm?, a shear modulus of | |. 
4850 kg/mm?, and a Poisson ratio of 0.4, the alloy softeas insignificantly at’. _ 
500—600C, but the tensile and yield strengths drop sharply as the test temperature | 
increases to 700C. The creep rate at 500 and 600C is low, but sharply increases 
at 800C. The alloy elongation and the cvefficient of thermal expansion increase 

uniformly with increasing temperature. ‘he alloy resistivity was 1.73 and 
1.84 ohm:mm2/m ip- the annealed and in the strained-condition, respectively. AT13 

. has the highest fel tric ngpistance of j@21 the alloyé, used for heating elements, 
i.e., Kh20N80T3 ifeheone) ofa no. 2)' ghd spectal electric heater 
alloys MNMts3-12 Ne canin yee MNKMts40-1. 4 ponateatans ts 


nanganin)\ Or MNits40-1..) Further research on A%13 
alloy is planned. Orig. art. has: 4 figures. — sgt 0 IMS] 
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TITLE: A study of the strength of titanium alloys by the method of bending at 600C 
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alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 247-250 


TOPIC TAGS: titanium, titanium alloy, heat resistance, heat resistant alloy, aluninum 
containing alloy / TG-110 titanium, AVOOO aluminum 


ABSTRACT: A study was performed on the mechanical properties and heh strength of 
titanium alloys of several compositions ccntaining’ 6--6.5% aluminum. poste materials 
used in preparing the alloys were titanium TG-110'and aluminum AVOOO.!' Other elements 
were introduced in the form of alloys or as pure metals. The chemical contents of the 
alloying elements used in 12 different alloys are as given in Pig. 1. Additional 
information is given in regard to the specimen preparation procedure. Measurements 
were made of the variation of the deflection indicator with time for the 12 alloys 
tested under controlled conditions of temperature and pressure. The tests indicated 
that the heat strength of alloys containing 6--6.5% aluminum increases because of the 
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Ti,O have a metallic bond type, and that ZrO and Zr.0 have a semiconductor bond type. It is) 
suggested that the compounds Hf,O and Hi,O may exist in the hafnium-oxygen system, where a| - 
broad region of & solid solutions based on the low-temperature modification of hafnium is. 
known to exist. The study of the interaction of zirconium and oxygen was carried out by 
‘Ye, M. Kenina. Orig. art, has: 8 figures..-_ 
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phous transition. High-temperature thermal ‘analysis with N. A. Nedumov's apparatus, and ; 
X-ray phase and microstructural analyses were employed. The phase diagram obtained was 
characteristic of a system with a continuous series of solid solutions, A comparison of 

NbCr,, and 2rCr, showed the same lattice type and only slight differences in lattice constants; 

in addition, the atomic similarity of the elements and the closeness of the stoichiometric 
composition led to the conclusion that a continuous series of solid solutions is formed between 


both the low-temperature and high-temperature modifications of these compounds. Orig. art. 
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ABSTRACT: The phase dtagran of the System NiAl-Nb was investigated, The micro- 

hardness and microstruc ure of the Various: phases and the Superconductivity of the 
compounds NbNiAl and NiAl were deternired, The experimental results are summa 
riged in graphs and ta es (see Fig. 1). It was found that the Nb-—-Ni-~Al systen 
forms two intermetallic Compounds, viz: NbNiAL and Nb,NiAl, The compound Nb,NiAL 
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Fig/ 1. Phase diagram of the system 
x NiAl—-Nb (up to 40 at.% Nb): 
1 - points obtained by 
thermal analysis; 2 = one= 
phase structure; 3 - two-phase 
structure, 
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| ABSTRACT: A series of alloys of the Ti-) system containing 22—26 até oxygen were 20 
[savestsestey to determine whether the Ti,0 compound remains stable at temperatures 9. > TAM 


‘jabove 1400C. All the alloys homogenized at 800C were found to be single-phase al<= | 

Joys with a polyhedral structure. Slip ‘Lines were observed in all the alloys, with: 

the maximum number of slip lines in the alloy with 25 at% oxygen, @ composition cor+. 

- lresponding to that of Ti,0 compound. Microhardness—-composition and resistivity~ 
composition curves for alloys annealed at 1000, 1400, and 1600C for 4 hr and quenched: . 

. lah an identical pattern with a minimum for both characteristics at 25 at% oxygen... 
Thermal analysis: showed that alloy with 25 atZ oxygen undergoes no changes either -- 
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